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Research methods and progress of mycelial morphology, surface
properties and surface substances affecting demulsifying
activity of biological demulsifying bacteria
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Tongji University, Shanghai 200092, China)

Abstract: The researches on biological demulsifying bacteria have aroused widespread interests in oil
exploitation and refining industry. However, the characteristics of demulsifying activities of biological
demulsifying bacteria were not revealed owing to its complexity of mycelial morphology, surface
properties and surface substances. In this paper, the classification, biosynthesis and demulsification
mechanism of biodemulsifiers were introduced, and then the research progresses were reviewed
focusing on the influence of mycelial morphology, surface properties and surface substances on the
demulsifying activity. The research methods concerned in this field were specially focused. Based on
the above analysis, the future research directions were proposed.
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M PETF R R P I 80% LA st ZLIR R Y
W fite, HRZ MK W/oyMY, J5hFLR
R R ITR . s Ko Ty s Jal
R 22 5 P Xk D L PR 9 R A T L T R IR A
FFLR, (HILRA RS . B MEAEY)
WA BOR D S ERAL AR, AL A
ARRER . 2 TR . XS G/ Nt fgid i
KB R, 2B T E N AMIFFE R Bk
A A YRR R AR A R K
SrES AR, AR A A B P
P AR I A7 )RR A R R 3R i P S A i ) 2R
YL Horb, AL RN A mai .
1 ERE A e A R AR s A A LA
REAIEE L e, AT 52 51 B 2 5038 Y O

{E R A MR LR TS A B R A

25t = JUAERIDITC R R, A= WU mIcrL IR A4 i 2k
B BRI L R LBCR BRI TS T —
TERPERE . TEMEERG b, AL M AL PR
i PR RIS I — KA AR SCR LI N A1 ik
SN A YRR LIS PR T AR . SRR
LG TER BT, A B T8 SRS EYI B 5 A
AR A L ALER

1 YIRS &8 R BFLALH

H i B N AMIFE A IR AR e LRI R R
BLFEAN R R B A= Py AL A A Z R RS . R
1 ATAL, AL ERIE 1z, Z2RIE T2 A5
et HHE WK, WEVR . TS VR IR A ALY
TERVEE T, JB 245 Dietzia, Rhodococcus.,

®1 EMRIATI S FE R EM

Table 1 Classification and demulsifying activity of biodemulsifier

LI 1
e bk AT Demulsifying a“}% - B0
Category Strain Source of bacteria FLRW g Reference
Emulsion Demulsification
Hsio ratio (%)

L Ochrobactrum  anthropi A IE MR ME (W/O/W) 72 (8.5 h) [12]

Biological demulsifying stTain_ RIPIS-1

bacteria Dietzia sp. S-JS-1 S Y - 45 ME (W/O, O/W)  88.3,76.4 (5h) [13]
Alcaligenes sp. S-XJ-1 S Y - ME (W/O, O/W)  96.5,49.8 (24 h) [14]
Rhodococcus sp. PR-1 YT H Ak ME (W/O) 100 (8 h) [15]
Acinetobacer cal coaceticus

S T Y ME (W/O 96 (24 h 16
Acinetobacer S ey SR (W/0) (241) [16]
radioresistants
Micrococcus sp. Tt A4 ME (W/O, O/W)  (T\p=127.7, [17]
10.2 h)

Nocardia amarae AR ME (W/O) (T12=10.5 h) [18]
Pseudomonas aeruginosa a7 yii5 YL 4 458 ME (O/W, W/O) [19]
MSJ

HaA =4 Paenibacillus alvei ARN63  jiiFt COE (W/0) 59 (48 h) [20]

Extracellular products Bacillusmojavensis XH1 77375 e 145 ME (O/W) 87.2 (24 h) [21]
Sreptomyces sp. k. TR ME (O/W) 95 (24 h) [7]
Bacillus subtilis BRI COE (0O/W) TOC /> 51 [22]

(16 min)

¥: ME: fEFLIRWE; COE: JEuhFlRE; TOC: BAMUER; Tin: 23

Note: ME: Model emulsion; COE: Crude oil emulsion; TOC: Total organic carbon; T,,,: Half-life.
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Alcaligenes. Nocardia. Pseudomonas. Acinetobacer
S5, WL Y RGO BRI AR YL A
AT LRI JREEE T, AR Y, Hep
Mycobacteria, Nocardia. Corynebacteria f#{A4H fits
BESNEA 520 A MR A B R 2 i, R
PR B U R A T 2L i 0.

TEAPIRCELR G s, i
WeFLiE PR, IR 7 RENEE I, 5557
SEARALAF T2 0222 A R IR . AR . L
B ARET L REE . pH. BRI RS
H, BRIEAN pH AUSZMRER K o BRI Z R K Pk
T (e g U2 VR i 7 R B O, th A SR S K P B
PRI 205 AP o TR 4 B AR 5 2
FLANG BOSA i i ) — A R, H A
WEE A TE U5 5 1 DL S0l i S ik 5k B 1 A e
FLA AR A OB AT, pH 5 A i 3L 550 A ol
PAT e, FMEEPIBES AR HAEI R pH A 10.0
£ T 5553 Alcaligenes sp. S-XJ-1, HA= Wk
PRI

A e L) A e LT 2 PRV 2R AL RN A
YL AR G, BT, 2ASTARYA LR
FIHLIE SRR A OV E o AR LA 20
it 2% TR LA 9 P AR FLIR i oK S b o s —
AR, TEMFLIT R, An SRR S AR A P
W A — 2R T ek . WERR TR, X PN
MRS P AT AT S TE AN iR ERESR ; st
PRI LR B AR B R TG M, 5 BE R
KSR, 48 A S R T LA Y 2 B o B
LA 750 DA T oA P L v 5 8 S B L oY oty
AIF 54 0B TP T 2 T %) 3 308 /K A o A TR A el
75 W SR B A A T B LA, A St T i
RS, DTS B 4 S AR TG 2R 45 S B
P Wk 1 PR, AR A e R L
AR R IR R A FLARE . A I FL X W/O
R AL 32w, E T W70 BUZLIRI
AN =y B AL O/W BIFLAR R A LR A
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1o, B T O/W BUZLARVE o H00 J5t 52 A= P e L
A2 T ) g B K R e W/O RUFLRIB i 22 A1
WA ESE S, ERBEAK A, ART
TP A TOUR 1 FH DA T 2 B H 5 A e L v k5 Mok
PRI FR IS FE O/W FUFLIR R A 4 S2AR K AR P T
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T B0 B e L s o AR e LR e ZLA L3
(W 58 38 Ab TE BLR B B, AT A5 | 0 o O T 4 4%
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AL LT R D, AR . Rimik
J AV LIS P O i PTG AT — s . ST
W, WEIEEA 2 W TR A TE 8 AT X
M FLTE M ASEm RLA: S LB
2 AP ERIER

PRI AR . TR A2 A FLARIB 20 BRI
IF VYRR R A /N R A 200 i 1 7 2 1 9 2 5 o 1k 7L,
RORPY S — M ML A O T A 25 S A R D)
s ATAR Y, 1R I ER T B S M 2 ] ¢
LA R, AR TR, (HIHLHE A
W, AL KM T 0.3 pum=10.0 pm Z
157, S FH LRI P e PRI AR RO B —
FERTF 100 nmP™ AT BIFSE & & B0 P FL 3R] HRB-4
BRI 29 0.2 pm, KHMZ 0.8 um, F—f%
FLFLRW RO R P02 pm)ERIFZ, AR T4
PPV AE AR T | AR LIRSS AR T
3L, Wi EABREBKE, BTG R ERE,

ZH R AR R R R e, sl
BB # I DO 5 & B Alcaligenes sp.
S-XJ-1 TR A 241 B e e A 55 e Lo 5 0 A7 A G
(R*=0.88); A IAFLIERE PR-1 WAL,
HFLAE SN SE R R AR A 33%), Himl I
S S B 1) T A 40 T L S e O R AT A R o e 3
T BRI FE TR = AEFL 2 . {3 Fernandes %50
FIBFFE B Acinetobacer sp. LBBMA LU3 {44 jifs
1) 8 HEMEX BRI B LIS PR S . 28 TR,
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Zeta WU (B 2 AE /3 BILE K F iR ey a1
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i, Zeta FAN{E—BAE-30—50 mV Z[a]. A
FEIN R DA A 3% T8 e ely W A 5 DR R 43 HBORE Vi e
R AR, H. Zeta RO EAEXHE AR, Mg F] T
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A LR BB A B FLACR , AL A LLD16 [HFL
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ATLNR G . XA YL R i LIS e iy
PEHC, WA B e bR R B LS P B s
AT LS R ) i AT Huang 2" S 2
Bkt Alcaligenes sp. S-XJ-1 ff - LI ML 5¢
e, INRENT ST DR L iE i, (|
FEARBEMGEY) R LIS, R 2t R —
FHBe-7218/KBE M Alcaligenes sp. S-XI-1 L THIVEM

FHATERP; 5 K IR R B A AE
DR C7)5 i

HT T A= e 2P 2 i e SEL 9 P 0 o ) A A
ME, FARN RS ERITR D o BESEE 2RSS
YIRS 50k, MR 2 g, MR Tr ik R EA Ak
WLk BOEESE  X AR R LTS
PEMIIR IS RE , BIFSERE 18 e B A B0 S 1 ik

IrERHL

MBS, (RS R A B R ETE, SR

R2 EPRAFIRFLEME RIS E

AT B T IR AT Huang %7 H TLC

Table 2 Extraction and identification of demulsifying active substances of biodemulsifier

0 AR gk Doood  REURR ARk Beink o BOUERIR g g
(i Biodemulsifier Strain Extraction Extraction  Purification Identification Demulmfymg Reference
range method method method active substances
SOLSE L&k Paenibacillus  JEpligRik & 05 - B A 28R A ML TLC. FTIR - IRk [20]
Heterotopic alvei ARN63 1, 4 F
identification Bl
Bacillus I FEJZ2 T TLC. UV-vis BN [21]
mojavensis Gl
XH1
Sreptomyces TR PUR/ AN AT [7]
sp.
Bacillus TR PRER 28AWIRE GLC, IR ZAHIA [22]
subtilis W
AR AN [48]
il
Pseudomonas  I-iik HCIWR  ZERAHLE i iz [19]
aeruginosa = ﬁj S H o GC-MS B
MSJ
WIRQ2:1, A&
)
AL Alcaligenes sp. THHRE L TLC. FTIR k& [47]
Sl NaOH % ESI-MS Hrm, BRT
AW mERAEENT TLC. IR JIREAL A [49]
K BERIMT
A - BE BERENT  TLC. FTIR - gl [14]
WIRQ2:1, A&
)
Rhodococcus — fA it GC-MS Sy [15]
sp. PR-1
JA S 5E Al Alcaligenes IR, HLALHE MRRAEIRE [50]
Insitu sp-S-XJ-1 XPS
identification MALDI-TOF-
MS

. TLC: W)ZEIE; FT-IR: HHEMNAFRLAMNEE; UV-vis: EHMT WA GLC: RMlEiE; IR: Z5MGiE; GC-MS:

SMERE-FUSHHY:; ESIMS: HBIE B FLE; XPS: X STZ06H FREE;

[ 5.

MALDI-TOF-MS: FEFf BIREOLAT R K AT

Note: TLC: Thin layer chromatography; FT-IR: Fourier transform infrared spectrometer; UV-vis: Ultraviolet-visible spectroscopy; GLC:
Gas-liquid chromatography; IR: Infrared spectrum; GC-MS: Gas chromatography mass spectrometry; ESI-MS: Electrospray ionization mass
spectrometry; XPS: X-ray photoelectron spectroscopy; MALDI-TOF-MS: Matrix-assisted laser desorption/ionization time of flight mass

spectrometry.
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F1 FT-IR Xf M\ Alcaligenes sp. S-XJ-1 FRIFEHHIRL
FUIEVED A TR, RIS o e &
RIRY TS HEAH ke i
JRRE BRI LA, 455 B Lis i rh &
ARG 19.2% B 14.8% LLKHEDE 11.3%;
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HLgh = s A AR BUS T — ik, (R
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LK% MALDI-TOF-MSP 4% 3 s R £ 4% Huang
ZEDOTE A SR S R TR TR B A 55 1 LA AR R
FLIE MY Alcaligenes sp. S-XJ-1 1A H BEH K4
JRAL, A AR 2R g2 ik R IR A
F A AR FE B R AR R AT R AL
TEVER RHE, 2R AR, IEANA KB
R AR N H IR LTS PEY o
5 HiEEN

ZE L RTIR, AR A AR A | R T
TR LT P o S R i L e 7 A s, Fe G
DR 22 TR AR 2 My R 1 T R B R AR K,
it 2 AT R 200 2R T A e L IE A o, () ) D 1A T
XTI LG P AT — 22 A5 IR o AEJ2: H T2 5
D] 2% X il LT P 1) 5 T AL i 0F 58 B LS e R 3R 22
] B 52 AR ISR AN G5 58 35 o DR M7 8 S ik s
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SEAFFE 7 ] o 2B W L oA A LT PR 1 B
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